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ABSTHACT 

Three short studies were conducted on long-term 
affects of visual perception training on perceptual memory, involving 
the visual illusion of apparent movement, in educable and trainable 
mentally retarded children (EMR and TMR) and in learning disabled 
children (LD) . Variables were lengths of training session and 
retention interval. Tables presented informatian on subjects and 
experimental conditions for the three studies, number of children 
reporting arr ow-to-sguare movement in training session, and number of 
r*hildren reporting movement in arrow— to— arrow series in test session. 
Test results of the first study of 36 EMBs and 24 normal children 
iadicated that EMRs must receive more perceptual training experience 
than normal children of ths same mental age to establish enduring 
perceptual memory. Results of the second study with 80 LDs suggested 
that LDs showed a deficit in long-term perceptual memory simrlair to 
that found for EMR and TMR populations, indicating a possible common 
learn lag problem, independent of intellectual functioning level. Test 
results of the third study with 24 TMRs 
reduction in effects of dissimilar-form 
(CB) 



level, 

indicated a trend toward 
training over 24 hours. 
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SxOTtiary 



This project investigated the long-term effects on visual 
perception of training received in a single, trlef ej^rnnental 
Sssion, The research used the illusion of apparent visual movement 
to ascertain whether edueable ai^ trainable mental retM^ates r^ 
quired more trainahg to establish tjndurlng visual memo^, and whatter 
the influencse of such menory on perception was lost more^quickiy ny 
these children than by normals. A group with learning 

disabilities was included to see whetter this type of diffic^ty affected 
long-tOTn perceptual mesnory. Appropriate groups of norroal childTOT ware 
used as control subjects. 



The research provides information about the way in which msnory 
j^sulting from contTOlled prior visual experience influ^ces ho^^^u^le 
and trainable mental , retardates and ehil,^^ with learning disabilities 
see their world. Biis infonrieition will aid teachers and educators 
concerned with special educatrlon and learning disabilities to 
stand the influ^ice of visual maiory, and how imich tramang may be 
required to nrake this influence long-lasting. 



The visual illusion of ;/ipparent movera^t-rfl’pvOTent parceived in the 
absence of real TOVesnent, susdi as in the eineiM-r-yias used to study long- 
term perceptual Hvemory., acperimental pariadign included a training 

session, a retention interval, and a test session. By varying the lengt 
of the retention interval , it vjas possible to assess the long-term 
effects of the perceptual eicperi^ice received in the test session. ,^he 
amount of experience provided in the training session was also varied, 
and la^vided an indicator of how mu^, was necessary for the 

memory to endure for difier«ait p^iods of time. . 



In the ■'training session, all subjects were shcs^ a film conta^ing 30 
or 60 repetitions of an arT<pW: and- square, presented in sequence,. Since the 

two sequentially-presehted ctOTms weiie v®y differ^tj most subjects did 
not see th^ as stationary j appairent movement was hot seen (t^lansl^, 

1940: Squires, 1959r Raskin;, 1968, 1969 a, b).' Bitter 3 minutes or 24 
teurs:latap, the initial f dm, tte ar^, waS presented.in s^uence with 
an identical arrow, a conditioh 'in which appai^irt ,mpv€Siie^ is usually 
seen, by nchmal adults .and ,childr*e^ (teskin, 1966, 1.969 a, b) . ^etner 
tte/'traihifig a ,lae‘tShg eff^t was iteicated by . tte nmb^ 

of reports of moyonent cm? no movOTenf ^ each, group of swjects. i^tn 

effeot'.^urdd, ,^^.thO iihlects .^iorted.t^ _ 

station^. f^». , if , , 

that' ^uqaKLe tetardatds tend to ■ irbvete -test ,Wf^ 

norroais 

tet Widuro f^ 4s Ip^ ihV;educj^ie .rotartetes, or ttet.moro e^wioice 

is ;desigie 4 td ^provide 

irifcSdnation itotet irte ■ validity of eith^ or both of ttese assun^tions . 



i-j; 'was' fouind^/t nust' f^eiyd; & 

tJ^ nomals of .tte sate .MA in d^er, to est4bjd.sli 
ffiteitey;''' ihsitPfici^ traini^ 

Learr^ disabled cMl&w stewed a def^ in" long-term pe^p^ msno^ 
steiil^ to that fodnd for indicating ttet su^ my 

ttete ecramon probians. life oocurrervse of this deficit in tew the lu 
artd MR popiiLations suggests that a specific type of learni^ probl®, 
independ^t of leVel of anteUecrd^ fundt^^ may be shared by ttese 

groups. ■; ' -'tj" .. v . .^ 

•, ....... 5 .^ .k.-..' ■ ■ 



Intrv duet ion 



project was eonceriied with the long-tartn perceptual of 

educable and trainable retarded children (and young adults) aid children 
with learning disabilities, implications arising fwn previous 

rese^ch by tlie present aiithcfr with normal adtilis and chilctewi and 
educable re'carded children (Raskin, 196S, 1969a, 1969b) was investigated. 
The illusion of visual apparent movemait was us^ to study the effect 
of controlled prior e>^erienue on the perceptu a l processes of these 
children , Appareht movanent is perxjei'/ed when, under captain temporal 
conditions, thfe successive presentation ",of a pair of stationary visual 
fortns separated in space evokes the nr^ressipri of it is 

perceived movement in the absence' of real irioVan^ Th^« have been 
several studies of appa^it iiovanent with noonal children (Meili 6 
Tobler, 1931 j (^tenb^in, 1952; Brenner, i9S7j Pdl3^ 1966), and with 
retard^ and/or irain-dajnag( 2 d children (Wereer 8 Hiuma, 1942 i Brenner, 
1956; l^brk and Pasananick, 1958; Spivack S Levine, 1961; Ball ^d 
Wilsoncreft , 1967), For this most part, these have dealt with physical 
parameters of the illusion ssuch as tlreshold detasmhation and r^ige of 
movement, arKi how these factors vary with age dr retardation . This 
illus‘'on has not’ been used las a tool for the study of long-term memory. 

There have been m studies' concerned with long- taro ^rvceptual^ 
memcry in retardates and children with learhirg dis^ilities. Despite 
the obv^ious tteoretical and pfactical importance of such work, inost 
studies of long-term manPry in retardates have dealt with verbal ‘ 
learning and rKrt with the vmy in which manory influences the way the 
‘ retarded chdld sees his W^ld, Beliiont (1966) reviewed the lit^a-ture 
bn long-twn maiK>ry in retardates. He noted that' the ’ investigatlohs 
range widely in terms of tl» variables ur^er' epT^id;^eLtlbnV thb subject 
and the materials ai^ methods empiCR-^ . 



While Belmoht did rot re^rt any stndies that dealt with uiOTiory 
^fects in j)erceptioh/ ieceht w ty tte present investi^atot' has been 
cohoerned with this, tbple iri both normal and; reteMded a 

hfy' doctoral disSertatioh (Raskin,'4'96Sa); 'ephdii^sd' 
undor tire direetidri bf ’fi. 0. Hebb, was a study of the 'effect df’;^ 
es^jeriOTice on the p^oeptioh of apparer^ mbvan^t> • iA baSio factc^ i^ 

' j'idlS pQ^ptidn of this phei^eh^ iS Similarity OT-'d^ 

■’ a^pd of the two stanMuS'-fp]^’ to ■^^uce;WiS: illu^ Jf t)fe 
fbrrts abe idehticai of 

. •■’tc ^he" d'Qief is u sei^‘ T^lan^<^V'^l^^ Squires, ‘•19B9)'v-^ ‘^^^ 

' • ' 1 'ip(md' f spedifie tteihi^ the s^Seqherit mratefy' trScea m , 

. heg^d’-the' effect bf ‘eithef simiJiarity 'bf daffereifee' -m S 

subjects who were given ^ior est^riance with a fc^ In apparent move- 
' ineht' later saw 'that fbm^ TO pieSeht^/in S ^ 

. . . . ■ dissindla3n fbafm , siib j acts withput' .%aie 

r»t see’'this ntyaifi^tv given' ^^limli^y treShir^ 

-.-v^ i. ^iv■ ;; iXf'-'.y”:';' ;; "x: ■ .Hi;.'; I'- ' ; i .x... 

‘ :.U'y ‘v::,- J s' • ' Xi*:..;:.:'” 
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with dissdjailar forms pr-esented in the apparait mpvemOTt paradigm,, 
two successively-presented stationary forms were seoi. Later, the 
initial form was presented in sequence with an identical fcsrm but 
these subjects did not see novement* The effects of the training 
in both of tire situations were ,long-lasting i they were present as 
long as one week aftw traiiiLng, and int^^ted in terms of 

parceptuaJL lea^^^nirig find iong^t^rs^i. A study (]feisk 3 Jij 

shoi«d that there were no developtvantal differences anong narmal children 
and adults. This indicated that 6ryear-old chil^n were equal to older 
ohildrren ®id adults in the ability to rretain' previously— presented 
visual information, and their perception was strcngly influenced by_ 
this information. Hcwev^, wlren^ nprnri children and edu^ble familial 
retardates w®cre .matclied acccrding to tRaskin, 1969b) , there w^re 
differences. In a training session, both normal arrf retarded subjects 
WQce shown a series of 30 rrepetitions of an arrow and square sequence. 
None of the groups reported that the arrow moved to the square. 
Twenty-four hours later, when showi a s^ies of arrow-arrow sequences 
that usually lareduce -tile Illusion of moyonent, most of the normal 
children reported stationary arrows i most of the retarded clttl^cren 
repcMc^ed inoving arrows. Tliis latter finding was ^ very different ^ 
frcm the high ly reliable results in normals that further investigatapn 
seened warranted. 

This research investigated the two equally-plauBible eKplanaticms 
of why most of the retarciates saw the illuHon of movem^t in the test 
session. The fii?st of the was. tMt ; tire .^t^ed chil<^n may 

require m^'e experience, in- the training' session to establish en^jrmg 

memoiy traces tliein do normals. Tig, S6Cond,ls that tharre was faster 
decay of tire memory traae in ratardates tiian in rremalSi Shorter 
retention inter^'eils and greater arobunts Of , ejqjerienca ^ training will 
be en^loyed in an attempt to dsceftaln tdreirhef either , dr bO"Ui, of 
these ass\ai 5 >tions is teneasle. Also, groups of trainable retarded and 
childtren viith learning dis^ilities werre studied und^ previously-used 
conditioriS in orrler to study their p^rteptual niairery processes. 

Methods- 

Materials The stimulus shapes were pairs of White solid foriTO ^ ^ 

^reS^ted by 16 mn. motion pictuire fita with a Kodak Analyst Injector. 
Each”t>ttir, two identic^ arrows and an- arrcw aiW squ^iV ^Was projected 
at 24' frsmes par secravl. Each prresentation of eith^ pair consisted 
of a 51 niilliseoond exposure of the left form (mtOw) follcswed S .4 _ 

milliSetobnds later by the ri^t form Camcsw Square), ^id th^ ty 1 % 
secOnite of blank film, the iirter-rrepetition interval. Each form had 
a projeOted length of 3?| in^es, airf the spat^l separatton between 
tire l^t 'ajKl r igh t forms was also 3% ificlres. ' The fixatidri pOirit, a rg 
in^ dianet^' black circle , was attached to the sare^ % ^^h below 
tire left .boida?>Of- the left' stiiteus foirt. ’ 
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Subjects ; 

Study 1. Tniirty-edx children in special, education classes CB®s, average 
CA s 13-7, = 8-10, and IQ = 73.0), 24 rvxmal third gradK's 

(avg, and CA = 9-0, IQ ^98,2) served as subjects. All were given 
the Peabody Picture Vc^bul^ Test as an addicioi'.3l screening device 
prior to the research. 

Study 2 . Eighty children, between the ages of 6-8 and 12-8, served. as 
•Gub^ects. were dir^gnosed as ha%''ing learning disabilities by the 

Achievement Center for Children at Purdue University. . All had IQs of 
at least 85 as measured standaixd intelligence tests- none were 
retarded, grossly brain damaged, or epileptic. 

Study 3 . Twenty-four trminable retarded adolescents and young adults 
were used as subjects. All t'^ere workers in the Sheltered Workshop at 
the Wabash Center for the M^tally Retarded, Inc. , Lafayette, Ind. 

They were given the PPVT as a prelude to research. Average CA, MA, and 
IQ were 19-6, 10-6, and 64,4, respectively, with intaTsolated scores 
used when hecessary. 

Procedures . 

Testihg took place in a darkened roan with the subject seated 11 
feet frari the screen. Each was insttnicted to watch the film while 
trying to keep his eyes on the black Circle the fixation point • Three 
minutes of dark adaptation followed, and then each subject was shown 
the training series. The amount and type of trmning ej^rience, the 
retention Intervals, and the assi®ranent of subjects to the various con- 
ditions are ^own in Table 1. As may be seen, the testing condition 
for 1 subjects except for two groups was the viewing of 30 
repetitions of the arrew-arrew swies . Two ID ©roups received arrow- 
arrow training. Ihis has been found to facilitate the Ethsequent per-' 
caption of movement in the arrow-squffl?e series (Raskin, 1969a); 

Table 1.. Subjects and experimartal conditions 







Training 


..Ret^tion 


Subjects 


N 


T^teunt 


Forms 


Interval 


a® 


12 


30 


arrw-square 


3 min . 


IMR 


12 


30 


If 


24 li?. 


. , K*® , .. . 


12 


60 


If . 


24 to. ' 


. ^rmal, • 


12 , 


30 


- ‘ , 


3 min. ' 


Norm^ 


12 


30 ^ 




; 24 to. 


ID , 


2Q 


.30 




, 3 min. 


ID 


20 


. ,30 


r '*!. ‘ 


./ 24.to.v 


. . ID 


20 


3b 


OTTOw-^currow 


3 min. 




20 


- 30 ; 


II 


' .-24,lwi . 




12 


.-30 . " ^ 


arrow-square 


3inidn. ' 


Tf® 


12 


■'30 


ii 


24 hr. 
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In both training and test sessions, the subject was asked to 
reoort what he saw and to demonstrate it with his hands at the screen. 
Verbal r©i)orts were recorded verbatim and^ for both the verbal and 
d^nonstrated report, classified as to whether movement was seen or 
not. The demonstrated report was used to check the verbal report 
and was given priority in the event that the verbal report was 
equivocal. 



Results and Discussion: 



Study 1 : IMR and NcOTials . 

Chi-souare with Yates correction for continuity was used to 
test for differences betweoi^the ninnbw of re^rfcs of movement 
and no movanent in the. training and test sessions’. It was 
necessary, in research with adults (Raskin, 19'59a), to analyze, the 
reports according to whether any seen movement was caiplete or 
partial. However, in the present study all of ’ the responses 
were didhotcrcsus* theire were aither reports of movement or no 
novement, none of partial movement. Perliaps this was owing to a 
lack of verbal sophistication on the pari: of the children or was. 
truly a perceptual phencmenon* 

In the arrow-square training session, rhare ^re w 
significant differences betweai H®s eaid r»rfnals in nun^^s of 
reports of a3ri>3W-to-square moven\®it . Elevai of th? 12 ©me arKi 
10 of the 12 normals in the 30 repetition, 3-min. interval groups 
did not report: movement. All of the 12 ncsnnals and 10 of the 12 
EJIRs in -Oia 30 repetition, 24-lw. groups reported ';no rtiovement. 
Similarly, 10 of the 12 who received 60 repetitions as 

training did rK>t raport novOTent. 



More iji^rtant .was the finding that in the test session there 
were no differences betwee.i ncamals and given 30 trmiMJTg 

repetitions in reports of movement with , the arrcw-Mrcw series 
gl^ 3^min. later. Eight of 12 Sms and 10 of 12 normals did not 
see movement. This indicates that tl^ training given bpth |COups_ 
was sufficient to hinder their pereeptiai of this illus^n foll^mg 
a very short retention int carval . Itowev^ „ there were dif f er^ces 
.between normals and MRs in the 30 repetitipn, 24 lo',. ^terv^ groups. 
While 10 of the 12 ncamalss ^reported no movement, only 3 ox the A* 

HiRs did so. imis difference in nu^r qf reports of no TOvenent 
in the arrow-arrow -film, was statistically sig^ific^t . 
substsmtiating the previous finding that the influence i , 
of this amount of training ^cperience does not endi^ 24^hr. m 
EtS(s (Raskin, 1969b) . (>n Ihe otl^ Iwnd, 9 of the 12 Q5Rs who received 

60 arrow'-square trainliig repetitions did not see movei^Wt the, . . 
arrow-narrow test 24 . hr . later , clearly .showing the ef f ^t of the «ctra 
Gaining ^pefienrev.. This; nuntoerj Si^ifi^tly - 

different frxam those iQ®s with: the., same retwtion interval, .but 
half as iraa<^ , tr - 4 ;i 7 j .05) 'l^t was hot statistically 

different fran the 30 re^e^ition, 3-min. normals. 



= 6.08, £ 
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The present results show that perceptual n^ino^ established by 
30 repetitions of tie training given djx this experir^nt will affect 
the perception of apparent movsnent by QIRs and rKStinal childr’®! 
following a short retention interval . However , as reported 
previously (Raskin, l9B9b>, this is not true for the IHRs aft^ a 
24-hr. delay. Also, the results indicate that EMRs must recexve 
much niore tr ainin g than equal-Mft homals in order to establish 
long^ lasting perceptual menory .. 

The fact that prior: experience and perceptual i^nory affect the 
T3erception of apparent movenient may be intspreted in tems of ^ 
association perceptual learning (Raskin, 1969a). When training links 
the reop^^ of nonmovement to the initial form, the resulting memory 
effects arising from this trainirg will interfere with the perception 
of movement under otherwise optimal conditions. Ihe present results 
show that a®s wiai differ from narmals in this; type of perceptual _ 
learning and the resulting : long-term 'effects only if they are _tested 
followlns, what is for than, inadequate training. However, if the 
original material is presented m«iy raore times there should he no 
difference in retention following a lor^er period of delay. 
results also indicate that , although memory may influence percept wn 
following a short retention intOTval j it \<dd.l not -necessarily exert 
an effect after a longer delay in the retardate , What may b# ' 
considered to be: overlearning may, be required to ensure that memory 
traces will endure. ; , 

Study 2 : Learrdiig Disabled . 



the/n\ma5^' 'in' Cach^^cup ;who. reported movem^t in 

the traihihg axid' teat sef>ies was recorded and aialyzed using Qii- 
squ^ wi^ Yates * S- eorre^idh' ;fdr eontinuity ^ results ahown ; 

W-Tahie^'a of mov^^t .m the MTOw-squatc 

series'fbf’ theifbur groups;: iEhesbrar^ the test ^r^ 

Chii<^ri iAth ar^ ppibrr: ©^^ieiwd and the ; traam^ resists , 

Sxd^iehce:, thd'bftiiers . ' ; iAs m^, ;be ^ seeni' -mgnaf lea^ 

ift^ ehil^^ witfi' idefVtical-fiato' trair^ sawthe -arrow, move tosrj^ 
the sdi^E^' (ps -< .01) .^’^^^^ results ii^icate^^^^ as :fcr_h^^': - 
adiOM ai^:- is si^cient 

f^ioatWing efffec^s 'bf-iddHtical-^ m r ^ 



er«&^ '24 'W 



i>ilT 






of mevetrieht.‘ar^ 

series . We •ahoWh ;to T^ r ^ Ihese are r-fiie. test heshWs. 




indicates -ttiat the ainount of nonmov^nt tmining was sufficient to 
hinden the perception of this illusion in after a siK>vt 
retention ajiterval. On this task, these children behaved as did 
norrol adults and children and DIRs (Raskin, 1970) . ^ However, there 
was no difference between the two groups of 24-ltt'. interval children, 
indicating that the dissinilar-form prior training had no effect; 
the perception of the illusion was not hindered. These children 
.behaved as did the EMRs in an earlier study (feskin, _ 1969b)— they 
saw an illusion that others with the same tr aini ng did not. 

The results of the present stviiy Indicate that LDs may show 
a la<dc of inhibitory control in c^^ain long— tem p^ceptual moiKDry 
situations similar to that found in their general behavior. _ ^ 
Purthermore , these children and EMRs may mdeed share a specific 
perceptual learning problsn with respect to the absence of an 
enduring hindering effect of training on the perception of app^ent 
movanent. On the other hand, when, the training may be expected to 
exert a facilitating influence upon the lai^r perception of the 
illusion, LDs exhibit normal perceptual manory effects. 



Table 2.- 


-Number of aiildren Reporting Art^-to-Square 


Movement 


Intarval 


Training Group 


Reports 


Chi-square^ 






Movt, 


None 






Identical Forms 


15 


5 




3-min. 




16 


10.03 




Dissimil^ Forms 


4 






Identical Forms 


13 


7 




24-1^. 




15 


7.30 




Dissimilar Forms 


5 





*with Yates ’ s correction for . coritlnuity 



Table 3. — Nundser of Children Reporting Movement in the Arrow-Arrow Series 

. s 

Interval Training Group Reports Chi-square 

Movt . None 



3-min. 



Identical Forms 
rissiniilar Forms 



17 3 

7 13 



10 , 42 “ 



24-hr. 



Identical Forms 18 

Dissamilar Forms 12 




3.33 (ns) 
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^ith Yates's correction for continuity 

p < .01 

Study 3 : TYainable Retardates . 

The reports of movement and no movanent in the training and test- 
sessions were analyzed vfith CJii-squa:^ with Yates's co^ection for 
continuity. In the ■ training with the arrow-square swies, 9 of the 
12 subjects in the 3-nuLh. interval group and 10 of 12 in the 24~hr. 

^up did not see mov^nant . The test results with the ^row-arrow 
film, while not statistically signif icaht (^ > '. 05 ) , cleaely show a 
trend toward - a reduction , in the effects of the dissimilar-fonn . 
training over 24 hrs. While only 3 of the 12 In the 3-min, interval 
group saw the arrovj iiBOve across the srteeh's 8 of 12 in the 24-hr. 
grwip did so. Thus, the trend by the H®s was toward seeing moyanent 
after 24 hrs. , a tenancy not present in nOTroals (Raskin, Isp, 1969a). 

Conclusions: ' • ,, . 

The studies reported, here have shown that EMRs must receive 
mudh nkjre perceptual tracing expesrience than nartnals of the sane 
-in oi^’der to establish endiaping p^ce memory. Also, less 

training is given, short. -trtm efffrt will be present following a 
brief retention interval but, ■ftese wiii not last over lohg^ tines . . 
Thus, the conclusion seemed reasonable that the ret^tion of nonnals 
and EMRs will not uiff^ if the latter group is given mOT’e training . 

The investigation of long-terai perceptual moncry in ctiildren 
with learning disabilities indicates that they may ^ow a lack of 
inhibiting control in certain long-term perceptual memoiy situations 
that is similar to that found in their general b^iavior pattOTis. 

The. results also show a deficit in a specific perceptual pliaiCTianon 
that is present in D®s and IRE and may thus und^lie sai« of their 
COTinoh dif f icui^ties , Tlie lack of irhibiti^.eJf^cts of the dissimilar 
fom, ■tiraiiiing in .the Retardates atad Lite suggesfs* a specific of 

learning prob indepehderit of level of intelleciajal , 

fvmctionihg.^^;b^ may be complicate when fc epnjim^id^ with iretardation. 
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Footnote 

^ The population of the Wabash Cent^ for the Mentally Ret^ded, Inc. 
has changed since tiie proposal was siiniitted. Therefore, the age of 
the subjects was not as anticipated nor were as, many Subjects 
av ailab le. 



An additional study, was conducted using the PPVT teat scores 
collected as a prelude to the resqarch reported in thifi paper. The 
sunmary of this research follows. Reprints of the article that 
appeared in Psychological. Reports., 1970, 26, 547-549 are available 
frcm the authi^. ; . ' . . , ' ■ ' ■. , . ■ ■ , " • 

TB^ML STABILITY OF THE PPVT IN NORMAL 
AND aOCAB^-I^^ ail LD REM 

lar^ ,M. Raskin ^^id Louella J. Fong, 
ri . Purdue Unive 



Simmary ..--Thd tfj^parai.st^llity .of ,tlie P B, ms : 



invest agdted for tvb Age' grbbps^-^ nonrial and special 

educaticn classes (HiRs) . , The,, second administration of the test - 
occiaTped 6 rtib. ■ bft^ hplidays. 

Analysis indicat edithai -<^der ’ribfn^ "'shdmd sigriif icant 

changes in MA, gaining 14 mo, ,, T'es 
ftxtti ^ .^92. --‘ "i'- 



test. Correlations ra^ed; 
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